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ABSTRACT 



A video signal transient edge enhancing device and method 
which can clearly display an image by properly enhancing 
transient edges of video signals having different frequency 
bands according to the respective frequency bands. The 
device of the present invention comprises a plurality of 
transient edge enhancers for enhancing transient edges by 
respective proper bandwidths with respect to a plurality of 
input video signals having different frequency bands, and an 
enhancer selector for selecting one enhancer among the 
transient edge enhancers according to a selection control 
signal cteterrnined according to bands of the input video 
signals and outputting a video signal enhanced by the 
selected enhancer. According to the present invention, 
widths of the transient edges, which are different from one 
another according to the frequency bands of the input video 
signals, are detected and a proper enhancer is selected 
according to the transient width detecting information, 
thereby enhancing the corresponding video signal. Accord- 
ingly, accurate enhancement for transition edges can be 
performed regardless of the type of input video signal and 
noise components can be removed. Also, since the transient 
edge enhancing process is not performed with respect to a 
sharp transient edge, a clear image suitable for human visual 
characteristics can be obtained. 

13 Claims, 9 Drawing Sheets 
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VIDEO SIGNAL TRANSIENT EDGE 
ENHANCING DEVICE AND METHOD FOR 
IMAGE PROCESSING SYSTEM 



BACKGROUND OF THE INVENTION 

The present invention relates to a video signal transieni 
edge enhancing device and method for an image processing 
system, and more particularly to a video signal transient 10 
edge enhancing device and method, which can obtain a clear 
image in an enhanced edge by property enhancing the 
transient edges of video signals having different frequency 
bands such as TV, VCR, S-VHS, etc., according to the 
respective frequency bands. IS 

A video signal transient edge enhancing device enables a 
clear image picture to be watched by enhancing an input 
video signal, i.e., edge components of luminance signal or 
chrominance signal which is separated from a composite 
video signal. Referring to FIG. 1, which shows a conven- 2 & 
tional video signal transient edge enhancing device, the 
conventional enhancing device comprises delay elements 1 
and 2 for delaying an input video signal for a predetermined 
time, amplifiers 3, 4 and 5 for respectively amplifying the 
video signal and the video signals delayed by the respective P 
delay elements, an adder 6 for adding the amplified video 
signals, an attenuator 7 for adjusting an enhanced level of 
the added video signal, and an adder 8 for outputting a 
finally enhanced video signal by adding the attenuated video 
signal and the video signal delayed by the delay element 1. 30 

The inputted video signal is supplied to adder 6 via -V4 
amplifier 3 and also is inputted to delay element 1 to be 
delayed for a predetermined time. The output of delay 
element 1 is inputted to adder 8 and the other delay element 
2, and at the same time, is amplified by amplifier 4 to be 
supplied to adder 6. Also, the video signal delayed for a 
predetermined time by delay element 2 is amplified by -¥1 
amplifier 5, and then is inputted to adder 6, 

Here, if the delay time of delay elements 1 and 2 is a 1-line ^ 
period, the device operates as a circuit for enhancing the 
input video signal in a vertical direction, and if it is a 
1 -sample period, the device operates as a circuit for enhanc- 
ing the input video signal in a horizontal direction. The 
signal delay, amplification and addition operations, as 45 
described above, are a set of differential processes, and as a 
result of the differential processes, overshoot and undershoot 
are performed at transient edges (i.e., rising and falling 
edges) of the input video signal. Accordingly, the edge 
components within an image are enhanced, and the ^ 
enhanced degree (level) of the enhanced signal is then 
adjusted by attenuator 7. The enhanced signal is added to the 
video signal passed through delay element 1 by adder 8, 
thereby outputting a video signal having enhanced transient 
edges. 55 

For instance, since the luminance of an NTSC TV signal 
has a bandwidth of 4.2 MHz and its edge components 
correspond to about 2 to 3,5 MHz band, a clear image is 
reproduced by producing a video signal having enhanced 
transient edges, using a differential circuit (or peaking go 
circuit) for enhancing the frequency band component 

However, a current TV processes as an input signal a VCR 
signal or an S-VHS signal as well as a TV signal transmitted 
from a broadcasting station. The bandwidths and transient 
levels of the respective video signals such as VCR, 63 
TV (NTSC), S-VHS, etc., are different As shown in FIGS. 3 
and 4, the video signals have different frequency bands 



35 



according to their signal processing types (or circuits) and 
thus have different frequency bands of transient edge in the 
respective signals. Accordingly, it is required that the tran- 
sient edge be accurately enhanced corresponding to the 
respective frequency bands. 

However, in the conventional video signal transient edge 
enhancing device for use in processing a TV (NTSC) signal 
having a bandwidth of about 4 MHz as shown in FIG. 3, the 
frequency region to be enhanced is 2 to 4 MHz. Accordingly, 
if this enhancing device is applied to a VCR signal having 
a bandwidth of about 3 MHz or an S-VHS signal having a 
bandwidth of about 5 MHz, frequency band excluding the 
edge region is enhanced, thereby reproducing an unnatural 
and low quality image. That is, when it is applied in the VCR 
signal, high frequency signal is enhanced, thereby outputting 
an image having much noise, and when it is applied to the 
S-VHS signal, frequency signal being lower thin the edge 
region is also enhanced, thereby outputting an unnatural 
image. When an ideal signal is inputted as shown in FIG. 4, 
the widths of the respective transient edges of TV, VCR, and 
S-VHS signals increase because of limited bandwidth. This 
means that there is a difference in the frequencies of edge 
regions of the respective video signals. Also, since human 
vision has a feeling of enhanced transient edge as if over- 
shoot or undershoot is performed in the sharp transient edge, 
as shown in FIG. 2, it can be known that additional enhance- 
ment of the transient edge is not needed. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a video 
signal transient edge enhancing device and method for an 
image processing system, which can obtain a clear image 
regardless of the type of input video signal by enhancing the 
transient edges of video signals having different frequency 
bands according to the respective frequency bands. 

It is another object of the present invention to provide a 
video signal transient edge enhancing device and method for 
an image processing system, which can obtain a high quality 
image by removing noise components in the enhancement 
process of transient edge. 

It is still another object of the present invention to provide 
a video signal transient edge enhancing device and method 
for an image processing system, which is suitable for human 
visual characteristics by performing no transient edge 
enhancing process in a sharp transient edge. 

To achieve these objects, the present invention provides a 
video signal transient edge enhancing device for an image 
processing system, which comprises: 

at least two transient edge enhancers for performing band 
enhancement of transition starting and ending positions of 
each video signal by each proper bandwidth with respect to 
input video signals having different frequency bands to be 
enhanced; 

selection control signal generating means for generating a 
selection control signal determined according to bands of the 
input video signals; and 

enhancer selecting means for selecting one enhancer 
among the transient edge enhancers by being switch-con- 
trolled according to the selection control signal outputted 
from the selection control signal generating means and 
outputting a video signal enhanced by the selected enhancer. 

To achieve these objects, the present invention also pro- 
vides a video signal transient edge enhancing method for an 
image processing system which comprises the steps of: 
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. a) perfarming a band-pass-filtering process far each cor- 
responding frequency band with respect to input video 
signals having different frequency bands where enhance- 
ment process of transient edge will be performed; 

/ b) detecting rising and falling transient edges, noise 
region, and normal video signal region within each filtered 

• video signal; 

c) selectively outputting a video signal having enhanced 
rising and falling edges in rising and falling transient edges 
of video signal, an average video signal, of adjacent two 
pixels in noise region, and an original video signal in a 
normal signal region, using the respective detected regions 
as region detection information; and 

d) selectively outputting one signal among video signals 
enhanced through the respective steps, according to bands of 
respective input video signals. - 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the present 
invention will become, more apparent by describing the 
preferred embodiments of the present invention with refer- 
ence to the attached drawings, in which: 

FIG. 1 is a block diagram showing a conventional video 
signal transient edge enhancing device; 

FIG. 2 is a view explaining human visual characteristics 
in a sharp transient edge; 

i FIG. 3 is a graph showing the VCR, TV and S - VHS video 
signal band widths and the frequency band enhanced by a 
conventional transient edge enhancing device; 

FIG. 4 is a graph explaining transient ievels of VCR, TV 
and S-VHS video signals; 

FIG. 5 is a schematic block diagram of a transient edge 
enhancing device according to the present invention; 

FIG. 6 is a schematic block diagram of a transient edge 
enhancer in the transient edge enhancing device of the 
present invention; 

FIGS. 7A to 7E are waveform diagrams showing the 
transient edge enhancing steps according to the. present 
invention;; 

FIG. 8A is an embodied circuit diagram of a transient 
edge enhancer in the transient edge enhancing device of the 
■ present invention; 

FIO. 8B is an embodied circuit diagram of transient edge 
and noise detecting section in the transient edge enhancing 
device of the present invention; 

FIG. 9 is an embodied circuit diagram of a noise detecting 
logic section in the transient edge enhancer of the present 
invention; ; 

FIG. 10 is; a circuit diagram showing a first embodiment 
of a transient edge detecting logic section in a transient edge 
enhancer of the present invention; 

FIG. U is a circuit diagram showing a second embodi- 
ment of a transient edge detecting logic section in a transient 
edge enhancer of the present invention; 

FIG. 1 2 is a circuit diagram showing a third embodiment 
of a transient edge detecting logic section in a transient edge 
enhancer of the present invention; 

FIG. 13 is a circuit diagram showing a first embodiment 
of a transient edge enhancer according to the present inven- 
tion; 

FIG. 14 is a circuit diagram showing a second embodi- 
ment of a transient edge enhancer according to the present 
invention; and 
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FIG. 15 is a circuit diagram showing a third embodiment 
of a transient edge enhancer according to the present inven- 
tion. 

5 DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENTS 

Referring to FIG. 5, the transient edge enhancing device 
. of the present invention comprises a plurality of transient 

10 edge enhancers ENHNCR1 through ENHNCRn for per- 
. forming band enhancement of transition starting and ending 
positions of each video signal by each proper bandwidth 
with respect to input video signals having different fre- 
quency bands where enhancement of transient edge will be 

15 performed, and an enhancer selecting means SW for select- 
ing one enhancer among the transient edge enhancers 
ENHNCR1 through ENHNCRn by being switch-controlled 
in response to a control signal determined according to 
bands of input video signals and outputting a video signal 

20 enhanced by the selected enhancer. 

Frequency bands enhanced by the transient edge enhanc- 
ers ENHNCR1 through ENHNCRn are set to be different 
according to bands of input video signals. For example, first 
transient edge enhancer ENHNCR1 performs frequency 

25 band enhancement of edge portion with respect to an S-VHS 
signal having a frequency band of about 50 MHz. Second 
transient edge enhancer ENHNCR2 enhances the frequency 
band of edge portion with respect to a TV (NTSQ signal 
having a frequency band of about 4 MHz, and third transient 

30 edge enhancer ENHNCR3 enhances a frequency band of 
edge portion with respect to a VCR signal having a fre- 
quency band of about 3 MHz. Enhancer selecting means S W 
selects one among transient edge enhancers ENHNCR1 
through ENHNCRn according to an enhancer selection 

35 control signal inputted thereto and outputs a video signal 
enhanced by the selected transient edge enhancer. 

The enhancer selection control signal is a control signal 
having a given form of control signal predefined according 
to S-VHS, TV or VCR signal as shown in the example, and 

40 selection control signal generating means can be an S-VHSV 
TV/VCR mode selection switch, or a system controller for 
outputting a corresponding selection control signal accord- 
ing to the result of determination of input video signal. 

43 Accordingly, a video, signal whose edge portion is opti- 
mally enhanced by a transient edge enhancer suitable for a 
corresponding input video signal band is obtained, so that a 
high quality and high definition image can be displayed. 
FIG. 6 is a schematic block diagram of each transient edge 

50 enhancer ENHNCR1 through ENHNCRn, which comprises 
image filtering section 9 for selecting a frequency band to be 
enhanced in an input video signal, image process outputting 
section 10 for receiving as an input signal a video signal 
filtered by image filtering section 9 and respectively output- 

55 ting an enhanced video signal, an average video signal 
between adjacent pixels, and a normal video signal, transient 
edge and noise detecting section 12 for detecting transient 
edge and noise of input video signal and outputting a 
transient edge detection signal and a noise detection signal, 

50 and image output selecting section 11 for selecting and 
outputting one signal among the enhanced video signal, the 
average video signal between adjacent pixels, and the nor- 
mal video signal outputted from image process outputting 
section 10, by being switch-controlled according to the 

55 transient edge detection signal and the noise detection 
signal. 

The operation of the transient edge enhancer having the 
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above construction is as follows. 

In image filtering section 9, a frequency band to be 
enhanced is predetermined according to an inputted video 
signal. For example, the video signal is selectively filtered 
with respect to each edge region frequency band of S-VHS, 5 
TV or- VCR signal. For example, in processing the S-VHS 
video signal, band-pass- filtering is performed to enable an 
enhancement process concentrated on frequency compo- 
nents of edge region (transient edge) in a video signal having 
a bandwidth of about S MHz. l0 

The video signal outpuned from image filtering means 9 
is respectively outputted as an enhanced video signal if the 
signal region is a transient edge, as a video signal having an 
average value of adjacent pixels if it has a noise component, 
and as an original video signal in other cases (in normal 15 
region), by image process outputting means 10. 

Among the video signals outputted as described above, 
only one video signal is selected and outputted by image 
outout selecting section 11 controlled by an output of 
transient edge and noise detecting section 12. That is, 20 
transient edge and noise detecting section 12 detects a signal 
change region (rising and falling edges) in an input video 
signal to supply the detected result to image output selecting 
section 11, and also detects a noise in an input video signal 
to supply the detected result to image output selecting 25 
section 11. 

Accordingly, image output selecting section 11 selects 
and outputs an enhanced video signal, a video signal having 
an average value of adjacent pixels, and an original video 
signal which is not enhanced, from the video signals out- 30 
putted from image process outputting section 10 when the 
control signal outputted from transient edge and noise 
detecting section 12 represents a transient edge, a noise, and 
others, respectively. 

The processed video signal whose transient edge is 35 
enhanced and noise removed, as described above, is output- 
ted and then displayed on a color picture tube screen as an 
image having clear picture quality when selected by 
enhancer selecting means SW. 

FIGS. 7 A through 7E show the signal processing steps 
according to the operation of the present transient edge 
enhancer. A difference signal (x(n+l)-x(n)) between adja- 
cent pixels as shown in FIG. 7B is obtained from an input 
video signal as shown in FIG. 7A. A transient edge detection 45 
signal such as FIG. 7C and a noise detection signal such as 
FIG. 7D are obtained from the difference signal. According 
to the existence or absence of the detected transient edge and 
noise, the enhancement (overshoot or undershoot) of the 
transient edge is performed at the transition ending or 5Q 
starting positions as described above, and the noise is also 
removed, thereby obtaining a video signal enhanced as 
shown in FIG. 7E. Here, in a transient edge detection signal 
of FIG. 7C, when the bandwidth of input video signal is 
narrow, for example, in case of a VCR signal, the filtering J3 
width of transient edge is set to be wide, and when the 
bandwidth is wide, for example, in case of an S-VHS signal, 
it is set to be narrow. 

That is, referring to FIGS. 3 and 4, since a VCR signal 
having a narrow bandwidth has a wide width of transient co 
edge, the detection width of transient edge is set to be wide, 
and since a S-VHS signal having a wide bandwidth has a 
narrow width of transient edge, the detection width of 
transient edge is set to be narrow, so that transient edge 
enhancement suitable for the respective video signal band & 
characteristics is performed 

FIG. 8A shows an embodied circuit of a transient edge 
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enhancer according to the present invention. 

Image filtering section 9 comprises -44 amplifier 9A for 
inverting and V6-amplifying the input video signal, delay 
element 9B for delaying the input video signal for a prede- 
termined time, buffer 9C for amplifying the video signal 
delayed by delay element' 9B, delay element 9D for again 
delaying the video signal delayed by delay element 9B, -Vi 
amplifier 9E for inverting and ^amplifying the video signal 
supplied from delay element 9D, and adder 9F for adding the 
respective signals outputted from -Vi amplifiers 9A and 9E 
and buffer 9C. 

Image process outputting section 10 comprises delay 
matching element 10A for time-matching the video signal 
filtered by image filtering section 9, attenuator 10B for 
adjusting the enhanced level of the filtered video signal, 
adder 10C for adding the video signal time-matched by 
delay matching clement 10A and the video signal adjusted 
by attenuator 10B and outputting the enhanced video signal, 
adder 10D for adding the double-delayed video signal 
outputted from delay element 9D in image filtering section 
9 into an original video signal, and Vi amplifier 10E for 
14-amplifying the output of adder 10D to output a video 
signal having an average value of adjacent pixels. 

Image output selecting section 11 comprises delay match- 
ing elements 11A, 11B, and 11C for matching the delay 
levels of the normal video signal, the enhanced video signal, 
and the average video signal outputted from image process 
outputting section 10, multiplexer 11D for selecting and 
outputting one signal among the normal video signal, the 
enhanced video signal, and the average video signal passed 
through the respective matching elements, and AND gate 
11E and inverter 11F for decoding the transient edge and 
noise detection signals T and N outputted from transient 
edge and noise detecting section 12 and supplying the 
decoded signals as switching control signals to control 
terminals L and M of multiplexer 11D. 

The input video signal is delayed for a predetermined time 
Tdn through delay element 9B and is amplified by buffer 9C 
and then is supplied to adder 9K Also, the input video signal 
is inverted and amplified through -M amplifier 9A and 
then is supplied to adder 9F, and the outout video signal of 
delay element 9B is again delayed for a predetennined time 
Tdn through delay element 9D and is inverted and W-am- 
plified through -Vi amplifier 9£, and then is supplied to 
adder 9F. 

The delaying, amplifying, and adding operations are a 
signal process steps of band-pass filter, which filters in an 
input video signal luminance or chrominance signal corre- 
sponding to the width of transient edge according to its 
bandwidth. Here, the frequency band to be enhanced is set 
to be variable by adjusting the delay time Tdn. For example, 
with a system clock of 4 fsc(14 3 MHz), the delay time Tdn 
is properly set to be about 70 nsec with respect to an S-VHS 
input video signal, about 140 nsec with respect to an NTSC 
(TV) input video signal, and about 210 nsec with respect to 
a VCR input video signal. 

The enhanced degree Qevel) of band-pass filtered video 
signal outputted from adder 9F is adjusted through attenu- 
ator 10B and then is supplied to adder IOC. Also, the video 
signal passed through delay element 9B and buffer 9C is 
time-matched in delay matching element 10A, is supplied to 
adder IOC, and is added to the video signal passed through 
attenuator 10B by adder 10C, so that a video signal having 
enhanced signal components in transient edge is outputted. 

The enhanced video signal is tirning-compensated with 
respect to the time delay occurring in the signal process step 
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by delay matching element 11B, and is supplied to multi- 
plexer 11D. 

The double-delayed (2*Tdn) video signal (an output of 
delay element 9D) and the original input video signal are 
added by adder 10D, and the added value is again W-am- 5 
pHfied by Vi amplifier 10E, thereby outputting an averaged 
video signal, which is timing -compensated by delay match- 
ing element 11B as described above, and then is inputted in 
multiplexer 11D. . 

Also, the video signal passed through delay clement 9B 10 
and buffer 9C is inputted as a normal original video signal 
to the multiplexer 11D via delay matching elements 10A and . 

iia. . 

: The respective video signals inputted to multiplexer 11D 15 
as described above are selectively outputted according to 
control output of the transient edge and noise detecting 
section 12. That is, multiplexer UD outputs an enhanced 
video signal, i.c, an output of delay matching element 11B, 
when 'the transient edge detection, signal T outputted from 2Q . 
transient edge and noise detecting section 12 is "high" (i.e„ 
logic "1"),. outputs an averaged video signal, i.e., an output 
of delay matching element 11C, when the noise detection . 

, signal N is "high", and outputs a delay-matched original 
video signal, i.e., an output of delay matching element 11 A, ^ 
when the transient edge detection signal T and the noise 
detection signal N are all "low" (Le., logic "0"). As the 
transient edge detection signal T and the noise detection 
signal N are decoded through AND gate 11E and inverter 
11F and are supplied to control terminals L and M of the M 
multiplexer UD as switching control signals, Yl of multi- 

-. plexer 11D is switched to II when M and L is 0 and 0, to 12 
when M and L is 0 and 1, to 13 when M and L is 1 and 0, 
and to 14 when M and L is 1 and 1. 

With reference to FIG. 8B, transient edge and noise 35 
detecting section 12 for controlling image output selecting 
section 11 as described above comprises delay element 12A 
for delaying an input video signal for a predetermined time 
Tdn, subtracter 12B for subtracting the input video signal 
from the video signal delayed by delay element 12A, thereby 40 
generating its difference signal, comparators 12C and 12D 

' for comparing the difference signal outputted from subtrac- 
ter 12B .with the respective reference levels TH1 and -THl, 
counter controller 12 for outputting difference signal data 
according to the outputs of comparators 12C and 12D, 45 
counters 12F. and 12G for being reset by difference signal 
data outputted from counter controller 12E or counting the 
difference signal data, and transient edge/noise detecting 
logic section 12H for decoding the output values of counters 
12F and 12G and detecting transient edge or noise. 50 

The input video signal is delayed through delay element 
12A for a predetermined time and a difference from the 
video signal before delay is produced in subtracter 12B. The 
produced difference signal (x(n+l)-x(n) as shown in FIG. 
7B) is inputted to comparators 12C and 12D, respectively. 55 
Comparator 12C compares the, inputted difference signal 
with the reference level TH1 and supplies difference signal • 
data to rising 1 transient edge counter 12F through AND gate 
12E1 if the difference signal is larger than the reference level 
TH1, so that the output values Q4, Q3, Q2 and Ql of counter 60 
12F obtained by counting clocks CLK increase. At this time, 
a reset signal RESET is supplied to falling transient edge 
counter 12G through AND gate 12E2 and inverter 12E4, and 
counter 12G is reset Meanwhile, comparator 12D compares 
the inputted difference signal with the reference level -TH1, 65 
and supplies difference signal data to-falling transient edge 
counter 12G through AND gale 12E2 if the difference signal 



is smaller than the reference level -TH1, so that the output 
values .04, 03, Q2, and Ql of counter 12G obtained by 
counting clocks increase. At this time, a reset signal RESET 
is supplied to rising transient edge counter 12F through 
AND gate 12E1 and inverter 12E3, thereby resetting counter 
12F. The values counted as described above are supplied to 
transient edge/noise detecting logic section 12H as input 
data D4, D3, D2, Dl, and D4', D3', D2', Dl\ and according 
to its decoded result, the transient edge detection signal T or 
the noise detection signal N is outputted from transient 
edge/noise detecting logic section 12H. Transient edge/noise 
detecting logic section 12H is composed of a transient edge 
"detecting logic portion and a noise detecting logic portion, 
and decodes the respective input values. 

FIG. 9 is a circuit diagram showing an embodiment of the 
noise detecting logic portion, in which noise detection signal 
N is composed of a logic, i.e., OR-gating of the one-clock- 
delayed rising transient edge count data D4, D3, D2, and Dl, 
and the falling transient edge count data D4', D3', D2 1 and 
Dl*. To do this; the logic portion comprises AND gates 12H1 
and 12H3 and flip-flop 12H2 and AND gate 12H4. 

If rising transient edge count data D4, D3, D2 and Dl is 
"0001", the output of AND gate 12H1 becomes logic "1", is 
one-clock-delayed through flip-flop 12H2 and is suppllied to 
AND gate 12H4. At this time, if falling transient edge count 
data D4\ D3", D2' and Dl' is "0001", the output of AND gate 
12H3 becomes logic "1" and is supplied to AND gate 12H4. 
In this case, noise detection signal N becomes logic "1". 
That is, between the difference signals dl and d2 as shown 
in FIG. 7B, if the difference signal dl is one-clock-delayed 
and inputted as "0001" and the difference signal d2 is 
"0001", it is determined as noise 

Meanwhile, FIGS. 10 through 12 show embodiments of 
transient edge detecting logic portions in transient edge/ 
noise detecting logic section 12H shown in FIG. 8B, and are 
logic circuits for detecting transient edges with respect to 
S-VHS, TV and VCR signals. 

First, as shown in FIG. 10, in the transient edge detecting 
logic portion with respect to S-VHS signal, the transient 
edge detection signal T with respect to the rising transient 
edge count data D4, D3, D2 and Dlis constructed by a logic 

of MMD3D2D1+ D4D3D 2D 1 +D4D3 D2D 1= 

D4D3D2(D1+D1>+D4D3D2D1-D4D3D2+ D4D3D2D1. 
To do this, the logic portion comprises inverters 12H5, 
12H6, 12H7, and 12H8 and AND gates 12H9 and 12H10 
and OR gate 12H11. The same logic is constructed with 
respect to the falling transient edge count data D4\ D3', D2' 
and Dl'. 

By the above transient edge detecting logic portion, when 
the count data D4D3D2D1 and D4T)3'D2 , Dr are inputted as 
"0010", "0011", and "0100", the transient edge detection 
signal T becomes logic "1". Accordingly, in case of having 
clock frequency of 4 fsc(=14.3 MHz), the logic determines 
the signal of frequency region of 3.58 MHz through 7.16 
MHz as an edge signal region and is suitable for processing 
the signal having, a wide bandwidth such as S-VHS signal. 

In the transient edge detecting logic portion with respect 
to TV (NTSC) signal, as shown in FIG. 11, the transient edge 
detection signal T with respect to the rising transient edge 
co unt dat a D4, D3, D2 and Dl is con structed by a logic of 
T=D4D3D2 D1+D4D 3D2 DH- D 4D3D2D1+D4D3 D2D1 + 

D4b3D2Dl=D4D3D2Dl +D4D3 D2Dl+ D4D3D2D1+ 

D4D3D2D1+D4D3D2D 1 +D4D3D2D 1 = D4D3 D2 ( DU 
D1HD4D3D2 (D1+D1)+ D4D2D1 (D3+D3)=D4D3D2+ 
D4D3D2+ D4D2D1. To do this, the logic portion comprises 
inverters 12H12, 12H13, 12H14. and 12H15 and AND gates 
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12H16 and 12H17 and 12H18 and OR gate 12H19. The 
same logic is constructed with respect to the falling transient 
edge count data D4\ D3\ D2' and Dl\ 

By the above transient edge detecting logic portion, when 
the count data D4D3D2D1 and JMWDVDV are inputted as 5 
"0010", "0011", "0100". "0101** and "0110", the transient 
edge detection signal T becomes logic "1", thereby being 
detected as a transient edge. Accordingly, this logic portion 
is suitable for the TV (NTS C) signal processing. 

In the transient edge detecting logic portion with respect 10 
to a VCR signal as shown in FIG. 12, the transient edge 
detection signal T with respect to the rising transient edge 
co unt dat a D4, D3, D 2 and Dl is constructed by a log ic o f 
T=D4D3D2D1+ D4D3D2D 1+ _p4D3D2Dl+D4D3D2D 1 + 
D4D3D 2D1+D4D3D2D 1= D4D2D1 (D 3+D3)+D4 D3 15 
(D2D1+ D2D1+D2D1)=D4D3+D4D2D1+D4D3D2D1. To 
do this, the logic portion comprises inverters 12H20, 12H21, 
12H22, and 12H23 and AND gates 12H24 and 12H25 and 
12H26 and an OR gate 12H27. The same logic is constructed 
with respect to the falling transient edge count data D4\ D3', ^ 
D2' and Dl'. 

By the above transient edge detecting logic portion, when 
the count data D4D3D2D1 and D4'D3'D2T>r are inputted as 
"0011", "0100", "0101", "0110", "011 1" and "1000", the 
transient edge detection signal T becomes logic " 1", thereby 25 
being detected as a transient edge. Accordingly, this logic 
portion is suitable for processing the signal having a narrow 
bandwidth such as VCR signal. 

FIG. 13 is a circuit diagram showing a first embodiment 
of the transient edge enhancer applied in the S-VHS video 30 
signal. The operation is the same as the circuit operation in 
FIGS. 8A, 8B, 9 and 10. 

That is, a band-pass filtering signal process is performed 
by delay elements 9B and 9D, amplifiers 9A and 9E, buffer 
9C, and adder 9F for the inputted video signal, whose 35 
enhanced level is adjusted by attenuator 10B. The level- 
adjusted signal becomes a video signal having an enhanced 
transient edge through delay matching element 10A and 
adder 10c. The enhanced video signal is timing-matched by 
delay matching element 11B, and then is inputted to multi- 
plexer 11D. Also, the video signal outputted from delay 
matching element 10A is timing-matched by delay matching 
element 11B and is inputted to multiplexer 11 D. And, the 
video signal having an average value between adjacent 
pixels through the adder 10D and Yi amplifier 10E is 
timing-matched by delay matching element 11 C, and then is 
supplied to multiplexer 11D. 

Meanwhile, a difference signal of video signal is output- 
ted by delay element 12A and adder 12B, and is compared x 
with the respective reference levels TH1 and -TH1 by 
comparators 12C ad 12D. According to the compared result, 
respective counters 12F and 12G perform data count of 
rising transient edge or falling transient edge. 

Counters 12F and 12G output noise detection signal N 55 
according to the decoded result of AND gates 12H1 and 
12H3, flip-flop 12H2, and AND gate 12H4, and on other 
hand, outputs transient edge detection signal T according to 
the decoded result of inverters 12H5 and 12H8, AND gates 
12H9 and 12H10, and OR gate 12H11. Transient edge 60 
detection signal T and noise detection signal N are supplied 
to control terminals L and M of multiplexer 11D via the 
decoding logic of AND gate HE and inverter 11F. Accord- 
ing to the control signal, multiplexer 11 D selectively outputs 
one among respective video signals supplied to input ter- & 
nrinals II, 12, 13, and 14. 

FIG. 14 is a circuit diagram showing a second embodi- 
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mem of the transient edge enhancer applied in the 
TVfNTSC) video signal. The operation is the same as the 
circuit operation in FIGS. 8A, 8B, 9 and 11. 

That is, the operation of the same constructional elements 
as the circuit construction of FIG. 13 is the same as 
described above, and the delay period of delay elements 9B 
and 9D and the transient edge detection for output data of 
counters 12F and 12G. by inverters 12H12 through 12H15, 
AND gates 12H16, 12H17, and L2H18, and OR gate 12H19 
are obtained suitably for a TV signal 

FIG. 15 is a circuit diagram showing a third embodiment 
of the transient edge enhancer applied in the VCR video 
signal. The operation is the same as the circuit operation in 
FIGS. 8A, 8B, 9 and 12. 

That is, the operation of the same constructional elements 
as the circuit construction of FIG. 13 is the same as 
described above, and the delay period of delay elements 9B 
and 9D and the transient edge detection for output data of 
counters 12F and 12G, by inverters 12H20 through 12H23, 
AND gates 12H24, 12H25, and 12H26, and OR gate 12H27 
are obtained suitably for a VCR signal. 

As described above, according to the present invention, an 
optimal transient edge enhancing is performed according to 
the frequency band of transient edge of each input video 
signal, so that an image of high definition can be displayed 
and there is also the advantage of excluding the enhance- 
ment process for noise region. Also, contrarily to a conven- 
tional device, the transient edge can be detected, thereby 
accurately enhancing the transient edge to improve reliabil- 
ity of the device. Also, the width of transient edge is 
adjustable and the enhancement process is not performed for 
the sharp transient edge, thereby providing an image 
enhanced with the optimum condition for human visual 
characteristics. 

While the present invention has been described in par- 
ticular relation to the drawings attached hereto, it should be 
understood that other and further modifications, apart from 
those shown or suggested herein, may be made within the 
spirit and scope of this invention. 

What is claimed is: 

1. A video signal transient edge enhancing device for an 
image processing system comprising: 

at least two independent transient edge enhancers for 
performing band enhancement of transition starting and 
ending positions of each input video signal by each 
proper bandwidth with respect to said input video 
signals having different frequency bands to be 
enhanced; 

selection control signal generating means for generating a 
selection control signal determined according to bands 
of said input video signals, said selection control signal 
generating means including a mode selection switch or 
a system controller, and 

enhancer selecting means for selecting one enhancer 
among said transient edge enhancers by being switch- 
controlled according to said selection control signal 
outputted from said selection control signal generating 
means and ourputting a video signal enhanced by said 
selected enhancer, where said output video signal cor- 
responds to a single selection control signal. 

2. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 1, wherein 
each of said transient edge enhancers comprises: 

image filtering means for selecting from each input video 

signal a frequency band to be enhanced; 
image process ourputting means for receiving a video 
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signal filtered by said image filtering means and out- 
putting an enhanced video signal, an average video 
signal between adjacent pixels, and a normal video 
signal, respectively; 
* transient edge and noise detecting means for detecting a 5 ' 
transient edge and noise of said input video signal and 
. outputting a transient edge detection signal and a noise 
■ detection signal; and - 

image output selecting means for selecting and outputting 
one signal among said enhanced video signal, said 10 
average video signal between adjacent pixels, and said 
normal video signal outputted from said video process 
outputting means by being switch-controlled according 
' to said transient edge detection signal and said noise 
.. detection signal outputted from said transient edge and 13 
noise detecting means: 

3. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 2, wherein said 
image process outputting means comprises: ^ 
- a delay matching element for time-matching said filtered 

video signal; 

an attenuator for adjusting an enhanced level of said . 

. filtered video signal; . 
a first adder for outputting an enhanced video signal by 25 
-. adding a video signal delay-matched by said delay 
matching element into a video signal adjusted by said 
attenuator, 

: a second adder for adding a video signal double-delayed 

by said image filtering means to an original video 30 

signal; and ; . 
a Yi amplifier for W-amplifying an output of said second 

adder to output a video signal having an average value 

between adjacent pixels. 

4. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 2, wherein said 
image output selecting means comprises: 

three delay matching elements for matching delay levels 
of said normal video signal, said enhanced video signal, ^ 
and said average video signal outputted from said 
image process outputting means; 

a multiplexer for selecting and outputting one signal 
among said normal video signal, said enhanced video 
signal, and said average video signal passed through 45 
said respective matching elements; and 

an AND gate and an inverter for decoding said transient 
edge detection signal and said noise detection signal 
; outputted from said transient edge and noise detecting 
means and supplying said decoded signals as a switch- so 
ing control signal of said multiplexer. 

5. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 2, wherein said 
transient edge arid noise detecting means comprises: 

a delay element for delaying said input video signal for 'a 55 
predetermined time; 
. a subtracter for subtracting said input video signal from a 
video signal delayed by said delay element and out- 
putting a difference signal; ■ 
two comparators for comparing said difference signal 
supplied from said subtractor with two reference levels; 
. a counter controller for outputting difference signal data 
according to outputs of said two comparators; 
a rising and falling transient edge counter for being reset 65 
by said difference signal data outputted from said 
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counter controller or counting said difference signal 
data; and 

a transient edge/noise detecting logic circuit for detecting 
whether there is a transient edge or a noise by decoding 
an output value of said counter. 

6. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 5, wherein said 
transient edge/noise detecting logic circuit, comprises a 
transient edge detecting logic portion in which a trans ient 
edg e detectio n signal T is composed of a logic, T=D4D3D2+ 
D4D3D2D1, with respect to rising transient edge or falling 
transient edge count data D4, D3, D2 and Dl. 

7. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 5, wherein said 
transient edge/noise detecting logic circuit comprises a 
transient edge detecting logic portion in which a trans ient 
edg e detection signal T is composed of a logic, T=D4D3D2+ 
D4D3 D2+D4D2 Dl, with respect to rising transient edge or 
falling transient edge count data D4, D3, D2, and Dl. 

8. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 5, wherein said 
transient edge/noise detecting logic circuit comprises a 
transient , edge detecting logic portion in which a transient 
edge detecti on signal is composed of a logic, T=D4D3+ 
D4D2D 1+D4D3 D2D 1 , with respect to rising transient edge 
or falling transient edge count data D4, D3, D2 and Dl. 

9. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 5, wherein said 
transient edge/noise detecting logic circuit comprises a noise 
detecting logic portion in which a noise detection signal is 
composed of logic for OR-gating 1 -clock-delayed rising 
transient edge count data and falling transient edge count 
data.. 

10. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 9, wherein said 
predetermined delay ti rrn *. in said delay element is 70 nsec 
with respect to a system clock of 4 fsc(=14.3 MHz). 

U. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 9, wherein said 
predetermined delay time in said delay element is 140 nsec 
with respect to a system clock of 4 fsc(=14.3 MHz). 

12. A video signal transient edge enhancing device for an 
image processing system as claimed in claim 9, wherein said 
predetermined delay time in said delay element is 210 nsec 
with respect to a system clock of 4 fsc(=14.3 MHz). 

13. A video signal transient edge enhancing method for an 
image processing system comprising the steps of: 

a) band-pass-filtering respective corresponding frequency 
bands with respect to a plurality of input video signals 
having different frequency bands whose transient edges 
win be enhanced; 

b) detecting rising and falling transient edges, a noise 
region, and a normal video signal region within each 
filtered video signal; 

c) selectively outputting a video signal whose rising and 
falling edges are enhanced in rising and falling tran- 
sient edges of each video signal, an average video 
signal of two adjacent pixels in a noise region, and an 
original video signal in a normal signal region, using 
the respective detected edges and regions as region 
detection information; and 

d) selectively outputting one signal among the video 
signals enhanced by the respective steps according to 
bands of the respective input video signals. 

***** 
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